Distribution and chemical coding of cocaine- and amphetamine-regulated transcript peptide (CART)-immunoreactive neurons in the guinea pig bowel.
Cocaine- and amphetamine-regulated transcript-immunoreactive (CART-IR) neurons and nerve fibers were abundant in the submucosal and myenteric plexuses of the guinea pig duodenum, ileum, cecum, proximal and distal colon. CART immunoreactivity was also observed in cell bodies and nerve fibers in the extrahepatic biliary tract. In the myenteric plexus, similar proportions (~20-25%) of neurons were CART-IR in all regions, with the exception of the cecum, where only 13% were CART-IR. In the submucosal plexus, CART-IR was detected in 35-50% of the neurons along the bowel with the exception of the proximal colon (~10%). Multiple label immunohistochemistry in the myenteric plexus of the ileum demonstrated that CART-IR neurons were also immunoreactive for choline acetyltransferase (83%), tachykinins (77%), calbindin (50%), nitric oxide synthase (20%), and/or vasoactive intestinal peptide (23%). In triple label studies, we found that ~8% of the CART-IR neurons were also immunoreactive for both choline acetyltransferase and nitric oxide synthase. CART immunoreactivity was not colocalized with calretinin, somatostatin, or serotonin. These results, combined with previous studies of chemical coding and projection patterns in the guinea pig ileum, indicate that at least four different classes of gut neurons in the myenteric plexus express CART peptide, including excitatory and inhibitory motor neurons projecting to the circular muscle, intrinsic primary afferent neurons, and a subset of descending interneurons. Because all CART-IR neurons in the submucosal plexus were also vasoactive intestinal peptide-IR, they are likely to include secretomotor/vasodilator neurons.